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ABSTRACT 



A computer terminal device includes a flat screen dis- 
play element and a touch-sensitive element Simulated 
keyboards can be displayed on the display element and, 
m response to the touching of the simulated keys, gener* 
ate appropriate control signals. The same flat screen 
display can also be used to display computer output, 
either the result of calculations or the result of informa- 
tion retrieval requests. The slim afthooette of this tennt» 
oal makes it ideal for hostile environments such as the 
factory floor or the hospital room, 

4 Claims, 9 Drawing Figures 
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the advantages of complex computing capability and 
COMPUTER INTERFACE DEVICE ac cc$fi to large data base*. 

In accordance with another feature of the present 
TECHNICAL FIELD invention, the portable terminal can be used to simulate 

Thi, invention relate* to computers and computer 5 * k W*°f*> a ,t ? ld " d tel *Phone key pad. a 

tttminaJi. and more particularly, to small, compact and standard numerical key pad, a stenographic machine, or 
IfehfrweiEht terminal devices for computers and com- MV other standard flngcr-operated data mput device, 
puter miema Moreover, the same screen which is wed as a simulated 

7 input device can also be used as a standard output or 

BACKGROUND OF THE INVENTION 10 display device, cither at different times or at different 
Flat display electrolnminescent and plasma display locations CVindowj") on the display surface. Finally, 
devices are well-known and have long been incorpo- * uch venariliiy » entirely under the control of software 
rated into computer terminal devices, particularly for i° * digital computer and hence can be called upon 
portable terminals and for portable computers. Such automatically in response to computer-derived signals, 
portable computers arc sometimes called ''smarTtcnni- 15 In this way, a standarf simulated keyboard is displayed 
nais or personal computers or work stations. While such °**y « those times when alphabetic input is appropri- 
flit screen devices substantially reduce the size of com- atc * a numerical key pad is displayed only when nu- 
puter terminals, the standard keyboard, key pads, mcric m P ui 18 appropriate, a telephone key pad is dis* 
"mice," and other input devices have required that even played only when a telephone number must be supplied, 
"portable" terminals be relatively bulky despite the thin 20 and so forth. 

Th So'wdl-kncwn to provide . .ouches* BRIEF DESCRIPTION OF THE DRAWINGS 

display screen for computer terminals. By touching the . FIO< 1 is a plan view of a computer terminal in accor- 
screen at or near indicia displayed on the screen, the « dance with the present invention; 
user can select actions or graphic display portions for PIG. 2 is a side view of the computer terminal of 
further consideration or action. Thus, in response to a FIG. 1; 

touch, a command can be selected from a menu for FIG. 3 is an exploded perspective view of the texmi* 
execution, a graphical element can be selected for en- rial of the present invention showing the construction of 
largemcnt, movement or replication, or a data file can w the multilayer screen; 

be selected for processing, Such touch-responsive selec* - FIG. 4 is a graphical representation of a standard 
tions have the disadvantage, however, of being totally typewriter keyboard display for use with the terminal of 
dependent on the specific application for which they the present invention; 

were designed General purpose input devices, such as FIGi 5 is a graphical representation of a telephone 
typewriter-type keyboards, were therefore also neees* 35 key pad display for use with the terminal of the present 
sary for generalized inputting. invention: 

SUMMARY OF THE INVENTION ^J^S ttGtt£\S£*Z 

In accordance with the Dlustrarive embodiment of the don in the hospital environment; 
present invention, a light, portable, compact computer 40 FIG. 7 is a flowchart showing one application of the 

terminal is provided by combining a flat screen display terminal of the present invention for the generation of 

device with a touch-sensitive overlayer. All or a portion standard typewriter alphanumeric ASCII codes to con- 

of the display surface is used to simulate a standard trol a computer; 

input device such as a standard "q-u-e-r-t-y" typewriter FIG. 9 is a detailed block diagram of the electrical 

keyboard or a touch-tone numerical telephone keypad* 45 circuits of the terminal of FIGS- 1 through $ and 

Simultaneously with the display of the simulated mput FIG, 9 is a block diagram of one application of a 

device, the areas of the display corresponding to spe- computer system in which the terminal of FIGS. 1 

cine signals (alpbanumcrica, for example) are correlated through $ might be a part 

with the generation of the corresponding signals, 4 „ _ 

ASCII codes; for example. 50 DETAILED DESCRIPTION 

It can be seen that a touch-sensidye screen in accor- Referring more particularly to the drawings, FIGS.1 

dance with the present invention can serve all of the and 2 are plan and elevation views, respectively, of a 

input and output needs of a computer terminal A pro- portable computer terminal in accordance with the 

grammed imcror^ocesscr associated with the terminal illustrative emtodimeat of the present invention. As can 
can be used to provide the screen displays and generate 55 be seen in FIG. 1, the terminal 10 has two planar stir* 

the appropriate signal* in response to touching the cor- faces 11 and 13 at an angle to each other, Planar surface 

responding selected portions of the screen. Such a de- 11 includes an opening 12 which provides visual access 

vice can be considerably more compact than heretofore to a flat screen display divice inside of terminal 1* As 

available computer terminals. True portability of a com- can best be seen in FIG. Z, the planar surfaces 11 and 13 

puter terminal in accordance with the present inven- 60 define an angle of approximately 140 degrees therebe- 

tion, particularly m a busy, and sometimes hostile, work tweea A retractile cord 14 may be attached to terminal 

environment, permits such a terminal to be used as an 10 as means for connecting terminal 10 to computing 

electronic cupboard, but with all of the processing frcaitiea outside of terminal 10, should that be necessary 

power of a large computer* or desireable. Alternatively, terminal 10 can be electri- 

In accordance with one feature of the present invent « cally coupled to such external computing facilities by 

tion, the electronic clipboard terminal can be con- welMcnown wireless technology using ultrasonic sound 

nected, by wires or by standard wireless tehnology, to waves, radio waves, infra-red waves or other wireless 

minicomputcn or large main frame computers to obtain media. 
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tin*. ^ " shown «n exploded View of per- denrnrW ~- ^ 

tam ** » » ssSKsr'**' **•*« *r which «h B 

oijpiay jcje,, ei^ena w jj,ch fit into opening « 0 f r„ Fin « c 
r^ff"- Thii display are. comprises a flat electrolu- rtte for there k shown a dlsnlay suit- 

»yer ard A transparent protective layer 17. These j 7, a oecenaiy to collect »™i Z~Li \L 
**» layers 9re ^dwfchcd together and are vS J?", *■"! £f » P^Iar^t !£a?lfSl£ 
J">"t* the opening U on surface «. nS £?» ?f m .« <S£faS™S^l " 

, Similarly. touch-sensitive layer is i, aljo well 5ta5 ? vd »«nierical keyboard cm tJ^T ,*"5 ^ 1 
in the art and will not be further dSd «7 BU ««k*l date eTa sta^ J?' ,yed fer in * 

down to no. 3 are the electrical wirS J^IL °* , ^ « in FTG. ^lv^, ^ key. 
required to operate die l^Zfi Tfth " ^ ^ ^ WH^ t ^ t WJ^ I ,, * , * , 
sufficient for the present invention thai te*7^.£. * es » PWvUn a rochanZ ^S?.^ , . di * p i' y of 

layer I« be capable of d«cri m iJSntJS^S^ °J ^^^P^^IZ^^ 6 086 
touched area, of a size com™™ 2 ,^ ( L ' fof c °»^oTo/ f 5JS2 f^ 0 "^?* 4 Md 
the hunun fingertip. mraeMU « te the »ze of Each of di^y^^ngH f "*<>]?**»<■ 
It will be noted that the terminal device 10 i. d««„^ * 'w tay 31 ^»K»*£? J A ' f n,c,ude 
to be relatively thin and small k*S£2S&? 10 ^atever dM.yt J ^3 ^ 

Moreover, the sandwich eonstmLSf ? P««« Wny. current display. Thus if ^ 7 \? !^ e * n ' t b * r ° rB ^ 

-the environ^ b :„^ t er^^oT e !e3 e,nCnt, " ^'^^ • Sc^^^ 

on which therelanb« Sk!^T* t , d, «*y 20 defined bi «n?l~L_,- to ^P 1 ^ 1 key area* are 
">« uted toEJ .l touch-semritive layer Id i, of «e » 1 £"5.*^ 00 1116 n " ^P^y wreenlS 

caUy defined^ ^* ,1^. ° f ^ ahe^^ HQ ! ^. 5 S°r: ri,er keyboart - 

terakaj 10 toToJZ^VT, Permit, the » couneX^k^CL* »PP«>priate. Of 

"ifferent fflJLSLtfi b , clnded » P'«««ty of of FIG ttu^ le " *« tel «Phone key pad 
accord^ca^S^^ 5 - Ind£ed ' ^ «» father At box ^S^ts woold be nS 

». dependtai Tot ffiSUt 1 ? ^ P,a ;? 1 on ftrt Cth^^c^u 1 /^ ""T" 1 " detect! the 

One exan,5« fsnwular needs of the user. . si vn,JrTT.IZ_ of * c «en has been taueheri 

in nO.^^^S^'?^^^ ^^eS U /ror^^^ W ^^^ 
typewriter teyboaTwh^i r a ^ pIay oft ^ the dSyS B ^ ^ 16 » to ccordinatei on 
device for Jto*rtal B S^? be used as an input „ate» ot tLl«£L d . ecw0n ». the x-y eoor* 
«tag •tandardS l!ft!2^ d ? ,,etaB for W«- fined x-y J 0 "" « to thepX 

^» be used fo7^^;7 board di, P la y of "O- ♦ o»y « W fftkfS^" Mlodlt « d with the dijp^ 

have dW„SX?^ ^ FI S'. < ' lhe terOTin « 1 10 »>«y ito b«« ^ ,S lntMded te «e"««te, to ded- 
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*pJay. If so, box 3« is entered to erase the current 
labels on the keys (as shown in FIG, 4) and replace 
fcese labels with labels corresponding to the shifted 
value* of these lays, e.s> capital letter rather than lower 
case letters. Tm«» unlike standard keyboards, it is possi- 
ble to relabel the keys in a transient maimer iiskey 
stroking lakes place 

Once key* are relabeled in bo* 38, box 34 is re- 
entered to await the next touch on the screen surface. If 



73 also associated with the hospital arc likewise con- 
nected to backbone communication path 74> and com- 
municaie with standard computer terminals 7S to enter 
outpatient data into minicomputers servicing each of 
the clinics 73, Standard computer terminals 7< serve as 
input and output devices for computer 71 to permit 
patient registration, billing and other financial and ad- 
minmrative functions. Other hospital sub-systems, such 
as laboratories, pharmaceutical dispenses, visitors 



Is entered to determine whether or not the continue key — - f 0 ™***! to the same ccm- 

31, shown in FIGS. 4, 5 and 6, was touched* This con- 
tinue key is utilized in all keyboard displays to permit a 
return to the immediately proceeding display. TTius, if 
the continue key was touched, box 40 is entered which 13 
deletes the typewriter display and restores the previous 
display which was saved in box 31, If the continue key 
was not touched, then box 41 is catered, and the ASCII 

value of the key that was touched is transmitted to the ourmiL porchasina and so fort* tu. . n ■ 
connected computer or transmission link. Thereafter, 20 ruj^d dS^?trSu^ Rn^J^f 
box 34 is agam reentered to await the next touch on the well in suTa xSSS^ « lli ^f^^ 
touch-sensitive screen. room. environment as well as the hospital 

. I? m0W ? w1icnJ * rl y «o WO. *« «• *bown What is claimed is- 

a block ^diagram of the mtemal circuitry of the terminal 1. A teSco^prising 

sensitive screen Id A decoder circuit 50 is responsive to 



• UTTp ICU LV Ulv SiiilE *rVUf 

puter system. The bedside terminals 10 therefore have 
access to all of the data generated and stored in these 
other sub-systems, as well as the computing power of 
tne large mainframe computers 71 and 73. 

The system illustrated in FIG. 9 might well also com- 
prise a factory in which terminals 10 are used at the 
vinous workstations while the other sub.sy*tems en- 
^P*" tm t^ « inventory, new orders for 
output, purchasing, and so forth. The small size and 



the touch screen 16 and translates the output from 
touch-sensitive screen 16 (which may well be analog 
electrical signals) into x-y coordinate*. The touch 30 
screen decoder circuit, in turn, communicates with the 
v deo controller St which maintains the keyboard mV 
play oa display device 15 and compares the x-y coordi- 
nates of the touched point to the predefined x-y coordi- 
nates of the displayed screen. In response to matches, 35 
controller 51 produces ASCII characters which are 
delivered to a central processor in computer 52. 

Video controller 51 and computer 53 may, as illus- 
trated tn FIG, 8, be part of the hand-held terminal 10. In 
the alternative, controller 51 and computer 52 may be 40 
remotely located, and a flexible and retractile cord used 
to connect the portable elements 15, U and 50 to the 
balance of the circuitry; In the alternative, this connec- 
tion can be had tain* wireless technology such as sonic, 
radio or tnirared communication links. Indeed, com- 45 
puter 52 might well comprise an entry point to a vast 
computer network including large amounts of ex- 
tremely complex computation capability or access to 
targe databases, the contents of which may prove useful 
m the particular application in which terminal 10 is SO 
bang used. Thus, terminal 10, although small and sim. 
pie to itself, can be used as an access mechanism to 
wuctt larger and much more complex data processing 
or data retrieval capabilities. Pressing 

FIG. 9 In Pip. 7, the terminal 10 is used as a bedside 
termini In a hospital patienf s room. Thus, a terminal 

£5" h to t ^? na J ?° k 3vaflable fw Peat's bed 
in the hospital and is used much like the clipboard cor* 

r^ry^mamtained manually for each patient's records, 60 

. The bedside terminals 10 for each of the wards*?™ 

ejected to moolttm^ computers, each one service 

ing one of the wards m the hospital, These mini*com- 

pmers, in turn, are connected, via communication path 

,74, to larger computers 7l and 72 which include (man- 65 

cxai and medical records for each of the pariente fin 

computer 71) or hospital inventory and diagnostic toob 

available in another computer 72. A plurality of clinics 



for simultaneously displaying information and for 
accepting input information through a touch- 
reponsive area in said display surface, and 
means for coupling said surface to a digital computer 
for controlling said displaying and for storing and 
processing said input information, and including 
means for defining In said touch responsive area an 
essentially arbitrary pattern A of primary hforroa- 
non jubareas of said touch-responsive area for 
providing information, with each denned subarea 
developing a preselected signal for said computer 
when touched, a subarea B for recalling a previ- 
ously displayed pattern of primary information 
subareas, and subarea* C for calling up for display 
preselected other patterns of primary information 
subareas. 

2. The terminal of claim 1 wherein said subarea B and 
subareas C direct said computer to carry out the respec- 
tive functions when touched, 

3. A method of simulating a typewriting keyboard on 
a^touch-sensirive display surface comprising the steps 

(a) displaying a typewriter keyboard arrangement on 
said display surface, 

(b) responding to the touching of any of the key areas 
of said keyboard display by generating the electric 
code corresponding to the character assigned to 
the touched key area, and 

(c) altering the labels on the key areas in response to 
the touching of a special key area corresponding to 
a shift or control key to assign different electric 
codes to these key areas corresponding to the al- 
tered labels, 

4» A terminal comprising; 

a touch-sensitive Plasma display surface for simulta- 
neously displaying information and for accepting 
input information through a touch-responsive area 
in said display surface, and 
means for coupling said surface to a digital computer 
for controlling said displaying and for storing and 
processing said input information, and including 
means for defining in said touch responsive area (a) 
an essentially arbitrary pattern of primary Informa- 
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ticn iubareas of said touch-responsive area for 
providing inforraatin, with each defined mfaarea 
developing a preselected signal for said computer 
when touched, (b) a subarea for recalling a previ- 
ously displayed pattern of primary information 5 



8 



subareas, and (c) subareas for calling up for display 
preselected other patterns of primary information 
subareas. 
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